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MOVABLE PERSONAL COMPUTER USING SYSTEM 
IN A MOTOR VEHICLE 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a movable personal computer using 
system in a motor vehicle that is capable of using a movable personal 
computer in the motor vehicle with exchanging information between the 
computer and an on-board device. 

10 

2. Description of the Related Art 

A mobile phone, a Personal Digital Assistance (PDA), a movable 
personal computer such as a notebook sized personal computer, and the 
like usually are used indoors and outsides. Some of them are brought 
15 into motor vehicles and attached to an instrument panel for their usage. 

A conventional mobile phone using system in a motor vehicle of this kind 
is disclosed in, for example, Japanese patent laying-open publication NO. 
Tokkai 2002-127834. This system has a cradle that holds and supplies 
20 electric power to a hand-held sized communication terminal including a 
cellar phone, and a stay which is attached to the instrument panel, also 
called as a dashboard, to support the cradle. This enables hand-free use 
of the hand-held sized communication terminal in a motor vehicle to 
communicate with outside. 

25 

Another mobile phone using system in a motor vehicle of this kind is 
disclosed in, for example, Japanese patent laying-open publication NO. 
Tokkai 2002-236632. This system has a mobile phone that is supplied 
with electric power from the motor vehicle and communicates with 
30 outside, an on-board wireless communication terminal to communicates 
with outside servers, and an on-board navigation system that receives 
necessary information selectively from the mobile phone and the wireless 




communication terminal. 

The above known conventional mobile phone using systems in motor 
vehicles, however, encounter such a problem that functions available in 

5 the system are specialized to be within narrow limits and their displays 
are too small to see various information during vehicle running- 
Compared with the hand-held sized communication terminal such as a 
mobile phone and a PDA, a movable personal computer, such as a 

10 notebook sized personal computer, has various functions including 
electronic mail, voice recognition, advanced graphics, and so on and a 
wide screen display to display many characters and graphical contents in 
an easily viewable way. 

15 If the movable personal computer is held on the instrument panel and 
used in a conventional manner, the computer needs a large space outside 
of the instrument panel. This results in that the field of view from a 
driver's seat is narrowed or the computer interferes a driving operation 
such as operating a steering wheel. Moreover, when its display are in 

20 the sunlight, it gives a poor visibility of a screen on the display. 

It is, therefore, an object of the present invention to provide a movable 
personal computer using system in a motor vehicle which overcomes the 
foregoing drawbacks and can use a movable personal computer with a 
25 good visibility of its screen and without narrowing the field of driver's 
view or interfering a driving operation. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided a movable personal 
30 computer using system in a motor vehicle comprising: a PC holder which 
is arranged inside an instrument panel of the motor vehicle to hold a 
movable personal computer in the instrument panel in a manner that the 
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movable personal computer is attachable to and detachable from the PC 
holder; a virtual image displaying means that shows a virtual image of a 
screen on a display of the movable personal computer so that the virtual 
image can seen from a passenger compartment of the motor vehicle. 

5 

Therefore, in this movable personal computer using system, a driver can 
use the movable personal computer with a good visibility of its screen 
and without narrowing the field of driver's view or interfering a driving 
operation. 

10 

Preferably, the PC holder has a data connector to exchange a data of 
information between the movable personal computer and a on-board 
device of the motor vehicle. 

15 Therefore, the movable personal computer and the on-board device can 
be connected to each other to exchange a data of information between 
them and use the data for each side. 

Preferably, the data connector of the PC holder is connectable to a data 
20 input/output connector of a movable personal computer so that a 
Controller Area Network of the motor vehicle and the movable personal 
computer are linked to each other. 

Therefore, movable personal computer and the Controller Area Network 
25 of the motor vehicle can be linked to each other to exchange a data of 
information between them and use the data for each side. 

Preferably, the PC holder has a height adjuster that adjusts a holding 
position of the movable personal computer in a vertical direction when 
30 the movable personal computer is held by the PC holder. 

Therefore, the movable personal computer can be easily adjusted to the 
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appropriate height so that a driver can see a virtual image through the 
virtual image displaying means in a natural attitude. 

Preferably, the virtual image displaying means is arranged inside the 
5 instrument panel, and the instrument panel has an opening through which 
the virtual image of the screen on the display of the movable personal 
computer can be seen from a passenger compartment of the motor 
vehicle. 

10 Therefore, a driver can see the virtual image through the opening of the 
instrument panel. 

Preferably, the instrument panel has a cover which is attached to the 
instrument panel to be rotatable between a closed position and an opened 
15 position, and the cover being provided with a mirror supporting means to 
support the virtual image displaying means, and wherein the PC holder is 
exposed to a passenger compartment when the cover is located at the 
opened position. 

20 Therefore, it becomes easier to take the movable personal computer in 
and out of the PC holder. 

Preferably, the virtual image displaying means is composed of a plurality 
of mirror members. 

25 

Therefore, the virtual image is not narrowed even when the movable 
personal computer is located in the instrument panel. 

Preferably, the PC holder has a retainer to retain the movable personal 
30 computer and a flat supporting table on which the movable personal 
computer is supported so as to set the screen side of the display of the 
movable personal computer upward when the movable personal computer 



5 



is held by the retainer on the flat supporting table. 

Therefore, the movable personal computer can be set and certainly 
retained on the flat supporting table without a damage to the display of 
5 the movable personal computer. 

Preferably, the retainer is composed of at least one spring biasing the 
movable personal computer in three directions from three different sides 
of the supporting table toward a central portion of the supporting table to 
10 retain the movable personal computer at a predetermined position of the 
supporting table. 

Therefore, the spring can be sure to retain the movable personal computer 
at a predetermined position of the supporting table, whose structure is 
15 simple. Moreover, the spring absorbs impact and/or vibration applied to 
the movable personal computer during vehicle running to protect it from 
malfunction. 

Preferably, the movable personal computer is inputted with data of 
20 information from an on-board device of the motor vehicle and displays on 
the display a screen based on the data from the on-board device. 

Therefore, the movable personal computer can display a the screen based 
on the data from the on-board device, such as a vehicle speed, an engine 
25 rotational speed, navigation information, and so on. 

Preferably, the screen based on the data from the on-board device is 
concerned about an instrument data of the motor vehicle, and the virtual 
image displaying means being arranged at an instrument portion of the 
30 instrument panel. 

Therefore, the movable personal computer can be used as a instrument of 
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the motor vehicle. This means that various types of screens can be 
displayed on the display, for example, so that a driver can easily becomes 
aware of what is displayed. 

5 Preferably, the movable personal computer is prevented from manually 
operating the movable personal computer during vehicle running. 

Therefore, this brings safety driving to a driver, for not distracting his or 
her attention from a driving operation. 

10 

Preferably, the instrument panel has an auxiliary display that displays 
limited information obtained from an on-board device when the display 
of the movable personal computer fails to display the screen based on the 
data from the on-board device. 

15 

Therefore, the auxiliary display can show the limited information needed 
for driving when the display of the movable personal computer fails or is 
not set to the movable personal computer using system, which allows a 
driver to run the motor vehicle with ease and in safety. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, features and advantages of the present invention will become 
apparent as the description proceeds when taken in conjunction with the 
accompanying drawings, in which: 

25 

FIG. 1 is a perspective view showing a movable personal computer using 
system, when its cover is at a closed position, of a first embodiment 
according to the present invention; 

30 FIG. 2 is a perspective view showing the movable personal computer 
using system, when its cover is at an opened position, of the first 
embodiment shown in FIG 1 ; 
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FIG. 3 is a perspective view, from a diagonally upward direction, showing 
letter L-shaped case beams and two mirror members; 

5 FIG 4 is a perspective view, from a diagonally downward direction, 
showing the case beams and the two mirror members shown in FIG. 3; 

FIG. 5 is a perspective view, from a diagonally downward direction, 
showing a case and the two mirror members; 

10 

FIG 6 is a perspective view illustrating a position relation among the 
mirror members, the case, and a movable personal computer when the 
movable personal computer is set to its system; 

15 FIG 7 is a plan view illustrating the state of a movable personal computer 
and a supporting table of a PC holder before the movable personal 
compute is moved to the supporting table; 

FIG. 8 is a side view illustrating the same state as in FIG 7 of a movable 
20 personal computer and a supporting table of a PC holder before the 
movable personal compute is moved to the supporting table; 

FIG 9 is a plan view illustrating the state of a movable personal computer 
and a supporting table of a PC holder when the movable personal 
25 compute is moved to the predetermined position of the supporting table; 

FIG. 10 is a schematic diagram showing a connection relation of a 
movable personal computer and a CAN of a motor vehicle through USB 
connecting ports; 

30 

FIG 1 1 is a perspective view showing the state where a case with mirror 
members and a movable personal computer opened by an angle different 
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from FIG.6 are set for its use. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Throughout the following detailed description, similar reference 
5 characters and numbers refer to similar elements in all figures of the 
drawings. 

First, a movable personal computer using system in a motor vehicle of a 
first embodiment according to the present invention will be described 
10 with reference to accompanied drawings. 

Referring to FIGS. 1 and 2 of drawings, the movable personal computer 
using system 3 is provided inside an instrument panel 2, also called as a 
dashboard, and above a steering 4 so that a driver, as a user of the using 
15 system 3, can use it at a driver's seat position in a passenger compartment 
1. 

The movable personal computer using system 3 has a case 33, a PC 
holder 30 to hold a movable personal computer 6, a front and back mirror 
20 members 34 and 35 arranged in and attached to the case 33 to show a 
reflected image of a screen on a display 61, shown in FIG 6, of the 
computer 6, and a cover 22 to obscure the computer 6 when held by the 
PC holder 30. Herein, a notebook sized personal computer is used as the 
movable personal computer 6. 

25 

Referring to FIGS. 3 to 6, the case 33 has letter L-shaped case beams 33a 
shown in FIGS. 3 and 4 inside it and provided with the front mirror 
member 34 and the back mirror member 35, both attached to the case 
beams 33a, to form a front window, a bottom window and other windows. 

30 

These case beams 33a are covered by the case 33, as shown in FIGS. 5 
and 6, with having the front and bottom windows. The case 33 is 
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rotatable about an axis of its back end portion between a closed position 
and an opened position. The case beams 33a functions as a mirror 
supporting means of the present invention. 

5 The front mirror member 34 is shorter in height and inclined at the dip of 
the horizon less than the back mirror member 35. When the case 33 is at 
a closed position as shown in FG. 6 and the computer 6 is set for its use, 
the case 33 and the front and back mirror members are positioned over 
the display 61 of the computer 6. At this closed position, the front 
10 mirror member 34 is located over the front portion of the display 61, and 
the back mirror member 35 over the back portion of the display 6. 

Accordingly, the front mirror member 34 reflects the front screen on the 
display 6 to pass through the front window so that a driver can see its 

15 image. Similarly, the back mirror member 35 reflects the back screen on 
the display 6 to pass through the bottom window so that a driver can see 
its image. The both mirror members 34 and 35 are adjusted so that their 
screen images are seen as images on a plane perpendicular to the 
direction of driver's gaze. The front and back mirror members 34 and 

20 35 functions as a virtual image displaying means of the present invention. 
The front window of the case 33 functions as an opening of the present 
invention. 

The PC holder 30 is located under the case 33 and has a supporting table 
25 with a flat surface. The supporting table is inclined so that the front 
portion of it becomes lower than the back portion, which reduces a length 
of its setting space in the longitudinal direction of the motor vehicle, and 
becomes easier for a driver to see the virtual image of the screen on the 
display of the movable personal computer. 

30 

The supporting table is equipped with a USB connecting port (USB 
interface) 312 on its side portion and three leaf springs 311 on the flat 
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surface. The USB connecting port 312 functions as a data connector of 
the present invention. 

The three leaf springs are formed in an inward curved figure, and one of 
5 them is fixed at the back end portion of the supporting table 3 1 , the rest 
two leaf springs 3 1 1 at each side portion of the supporting table 3 1 so that 
they can bias the computer 6 to a predetermined position where it is set 
on the flat surface of the supporting table 3 1 for its use. Consequently, 
the computer 6 is attachable to the supporting table 31 at the 
10 predetermined position by three leaf springs 311 and detachable from the 
supporting table 31. In addition, three leaf springs 311 protects the 
computer 6 from a damage due to vibration and impact during vehicle 
running. The leaf springs 311 functions as a retainer of the present 
invention. 

15 

The supporting table 31 is urged upward by coil springs 313 and 314 
from the bottom side, and restricted at its maximum height by stoppers, 
not shown. By this urging by the coil springs, the computer 6 is kept on 
the supporting table 31. 

20 

As described above, the computer 6 is held on the supporting table 3 1 and 
biased by three leaf spring from its side portions, which prevent the 
screen of the display 61 from a damage. 

25 Under the supporting table 31, a pair of cams 32 are also provided to be 
rotatable with contacting the lower surface of the supporting table 31. 
The cams 32 rotated by hand or by an electric motor for adjusting the 
height of the supporting table 31 when the computer 6 is on it. The 
cams 32 functions as a height adjuster of the present invention. 

30 

As shown in FIG. 10, the USB connecting port 312 of the supporting 
table 3 1 is connected to a Controller Area Network (CAN) BUS line 51 in 
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the motor vehicle through a USB - CAN interface 54 for exchanging 
information between the CAN and the computer 6 when they are linked. 
The CAN BUS line 51 is connected to a vehicle speed sensor, other 
sensors 53 including a engine rotational speed sensor, not shown, a 
5 navigation system, not shown, and the like. In order to connect the 
CAN BUS line 5 1 and the computer 6 to each other, the computer 6 has a 
USB connecting port on the side portion of its body. This USB 
connecting port of the computer 6 functions as a data input/output 
connector of the present invention. 

10 

Next, an operation of the movable personal computer using system 3 in a 
motor vehicle will be described. 

The movable personal computer 6 is set to the movable personal 
15 computer using system 3 as follows. 

In order to set the computer 6 to the using system 3, the computer 6 is 
brought into the passenger compartment 1 . Then, the cover 22 is pulled 
up at its front lower end portion positioned at back and a little upper side 

20 of the steering 4. The cover 22 is rotated upward about the axel of the 
back end portion thereof to open from the closed position shown in FIG. 1 
to an opened position shown in FIG. 2, which results in exposure of the 
inside of the using system 3, especially the PC holder 30. When the 
cover 22 is opened, the case 33 and the mirror members 34 and 35, which 

25 are joined to the cover 22, are rotated with the cover 22 to open for 
receiving the computer 6. 

The screen side of the display 61 and the keyboard side on the body of 
the computer 6 are rotated relate to each other by approximately 360 
30 degrees, to the position of the computer 6 shown in FIG 6, from a closed 
position to a fully opened position so that their sides are located at each 
outer side with their back sides, top outer side of the display 61 and 
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bottom side of the body, facing each other. 

As shown in FIGS. 7 and 8, the movable personal computer 6 is brought 
inside the movable personal computer using system 3 moving from 
5 forward to backward of the supporting table 31. The computer 6 is 
moved on the supporting table 31 from forward to backward to the 
predetermined position where the USB connecting ports of the computer 
6 and the supporting table 3 1 are connected to each other as shown in FIG. 
9. The computer 6 moves deflecting the leaf springs 311, which results 
10 in that these leaf springs 311 biases the movable personal computer 6 
toward the central portion of the supporting table 31 to be restrained at 
the predetermined position finally. 

Note that a movable personal computer in a size different from the above 
15 one 6 can also be set to the PC holder 30 and used as well as the above 
one 6 in this movable personal computer using system 3. This reason 
comes from that the leaf springs 311 can be deformed to some extent to 
absorb their difference in size and urge the computer 6 by their acceptable 
elastic forces to the predetermined position. 

20 

After setting the computer 6 to the predetermined position of the 
supporting table 31, the cover 22 is rotated downward to the closed 
position shown in FIG. 1 to obscure the computer 6 and the PC holder 30. 
When the cover 22 is at this closed position with the computer 6 held at 
25 the predetermined position of the supporting table 31, the computer 6 is 
located under the case, attached to the cover 22. The screen side of the 
display 61 is kept at the highest position to face the bottom window of the 
case 33 and cover 22. 

30 After the computer 6 is set to the using system 3 as shown in FIG. 1, the 
height position of the computer 6 is adjusted so that the driver, in a 
normal driving attitude, can see the reflected image of the screen on the 
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display 61 through the mirror members 34 and 35. 

This height adjustment is made by rotating the cams 32 that contacts the 
bottom side of the support table 31. These cams 32, whose rotation 
5 angles are controlled by hand or by the electric motor to change their top 
heights, move the supporting table 3 1 upward or downward according to 
the controlled rotation angles of the cams 32. 

In this state, the computer 6 is powered on, which causes the using 
10 system 3 ready for using functions, described later, of the computer 6 and 
the using system 3 in the motor vehicle through the CAN BUS line. The 
computer 6 displays a screen rotated by 90 degrees from its commonly 
displayed screen so that the driver can see the screen image in normal 
direction through the mirror members 34 and 35. 

15 

After utilization of the movable personal computer using system 3, in 
order to finish it, the movable personal computer 6 is powered off. Then, 
the cover 22 is opened from the closed position in FIG. 1 to the fully 
opened position in FIG 2, which results in that the computer 6 can be 

20 pulled out from the supporting table 32. This pulling out disconnects 
the USB connecting ports of the computer 6 and the supporting table 32 
from each other and slips off the computer 6 from the leaf springs 311. 
The cover 22 is closed from the fully opened position in FIG 2 to the 
closed position in FIG 1. Therefore, taking out the movable personal 

25 computer 6 from the movable personal computer using system 3 is done 
in a simple and easy manner. 

As described above, utilization of the movable personal computer 6 with 
the movable personal computer using system 3 in the motor vehicle has 
30 the following advantages. 

Information stored in the movable personal computer 6 can be transferred 
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without a movable storage medium such as a CD-ROM, a Floppy Disk, 
and the like and used in the movable personal computer using system 3. 
This function reduces duplication of communication such that each 
device communicates with the same server to obtain the same information 
5 from it, which can provide seamless communication between the motor 
vehicle and the outside of it, for example, home, the office, and so on. 

In addition, this movable personal computer using system 3 has thief 
protection, for the movable personal computer 6 is hard to see from the 

10 outside of the motor vehicle whether or not it is set on the supporting 
table 22. This reason comes from the facts that the computer 6 is set 
inside the instrument panel 2 and obscured by the cover 22, and that the 
display 61, whose screen is reflected as a screen image by the mirror 
members 34 and 35, of the computer 6 is also located backward and 

15 inside of the instrument panel 2. 

Next, the functions and their advantages of this movable personal 
computer using system 3 will be disclosed. 

20 When the movable personal computer 6 is set to the movable personal 
computer using system 3, held on the supporting table 31, and their USB 
connecting ports are connected to each other, the computer 6 and the 
CAN line 51 of the motor vehicle are linked to each other as shown in 
FIG. 10, which enables the exchange of data between them. For 

25 example, in this embodiment, the computer 6 receives data from the 
vehicle speed sensor 52, and other sensors 53 including the engine 
rotational speed sensor to display their instrument screen on the display 
61 of the computer 6. 

30 The display 61 may display not only the above described instrument 
information such as a vehicle speed, an engine rotational speed and so on, 
but also information inputted from the other on-board devices, for 



15 



example, a navigation system control device and the like. Besides, the 
computer has an ability to display in various manners. 

The light from the instrument screen is divided in two and respectively 
5 reflected as two instrument screen images by the front mirror member 34 
and the back mirror member 35. The two instrument screen images 
reflected by the mirror members 34 and 35 can be seen by a driver 
through the opening 21, the front window, of the cover 22. These two 
instrument screen images are seen as images on the plane perpendicular 
10 to the direction of driver's gaze, so that the driver does not need to move 
around his or her head and eyes. Besides, the mirror members 34 and 35 
enables the driver to see the images in the same color as the screen on the 
display 61 of the computer 6, so that the driver can easily realize what is 
displayed. 

The computer 6 and the motor vehicle are associated with each other so 
that the computer 6 is capable of displaying the instrument screen about 
information about the motor vehicle, obtained from the vehicle speed 
sensor 52 and so on, while its use as a personal computer is restricted 
20 during vehicle running. This brings safety driving to the driver, for not 
distracting his or her attention from a driving operation. 

The screen image, which the driver sees, can be easily changed into a 
various colored image, another desirable image selected by a driver, or 
25 the like by changing them of the screen on the display 6 1 . The screen 
image can show warning or important information about the motor 
vehicle obtained from CAN. These screen images of warning and 
information can arrest the driver's attention more certainly. 

30 Moreover, as the computer 6 has various functions much more than 
mobile phones and the like, the driver can use its functions in the motor 
vehicle. 
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As the computer 6 and the on-board devices are linked to each other 
through USB connecting ports and the CAN, the on-board devices are 
capable of utilizing information stored in the computer 6 for their own 
5 uses. 

As the display 61 is located inside of the using system 6 and obscured by 
the cover 22, it is not exposed to the sun directly. This results in that the 
display 61 is set under the circumstances of adequate brightness for 
10 seeing the screen image, eye-friendly, and that the display 61, especially 
Liquid Crystal Display, is protected from its malfunction caused by long 
time exposure to the sunlight. 

When the driver uses the computer 6 during parking, he or she can easily 
15 use it in a natural attitude. For using the computer 6, as it is linked with 
on-board devices to exchange a data between them, the user may use the 
computer 6 by operating an on-board. Another operation for using the 
computer 6 is obtained by an additional keyboard connected to the 
computer 6. 

20 

If provided with a communicating means connectable with outside 
computers or servers in the motor vehicle, the computer 6 can mail or link 
to the Internet through the communicating means. This communicating 
means may be a cellular phone connected to the computer 6. 

25 

Referring to FIGS. 11 of the drawings, there is shown a movable personal 
computer using system in a motor vehicle of a second preferred 
embodiment according to the present invention. 

30 In this second embodiment, the way of setting the movable personal 
computer 6 to a PC holder is different from the first embodiment, but 
other parts are similar to the first embodiment. 
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In order to set the computer 6 to the movable personal computer using 
system, a cover, not shown, of the using system is opened at first. The 
computer 6 is opened so that its display 61 and keyboard are rotated with 
5 respect to each other by about 90 degrees. Then it is moved to a PC 
holder, not shown, in a figure such that 

The cover and the case are joined with each other and have a space 
therebetween that receives the keyboard of the computer 6 at their sides. 
10 Therefore, the computer 6 can be set with its display 61 and its keyboard 
rotated with relative to each other by about 90 degrees. 

The embodiments of the present invention have been described above, 
but the specific structure of the present invention is not limited to this 
15 embodiment. The present invention includes any change in design 
without departing from the gist of the invention. 

For example, in the above embodiments, the PC holder 3 1 has the retainer 
composed of the three leaf springs 3 1 1 biasing the computer 6 from three 
20 different directions to hold the computer 6. Instead of these three leaf 
springs, the retainer may be composed of one leaf spring bent and formed 
into the same figure as the first embodiment, or springs, a belt, a cap 
screw, or the like. 

25 In stead of the two mirror members 34 and 35, one or a plurality of mirror 
members may be used for the virtual image displaying means of the 
present invention. Besides, the virtual image displaying means may be 
made of materials different from a glass mirror if it has reflectance 
similar to the mirror. 

30 

In the above embodiments, although the cover 22 is provided in order to 
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set the computer 6 to the PC holder 31, an opening for bringing in and out 
the computer 6 may be formed on the instrument panel 2, the cover 22 is 
composed of the instrument panel 2 in this case. 

5 The movable personal computer 6 is not limited to a notebook sized 
personal computer, data processing device, whatever its name are called, 
that has functions similar to those of a personal computer may be use in 
this movable personal computer using system. 

10 A movable personal computer using system in a motor vehicle may have 
an auxiliary display to display minimum information necessary for 
driving and on-board devices when a display of the computer is failed or 
when the computer is not set to the using system. 

15 The entire contents of Japanese Patent Application No. Tokugan 
2003-012555 (filed Jan. 21, 2003) are incorporated herein by reference. 



